Quantification of triacontanol and its PEGylated prodrug in rat plasma by GC-MS/MS: Application to a pre-clinical pharmacokinetic study.
PEGylation techniques have been increasingly employed in drug delivery system and chemical modification of compounds with low aqueous solubility. Triacontanol (TA) is a natural product with several pharmacological activities, but its low aqueous solubility significantly limited its application. PEGylated triacontanol (PEG-TA) was designed as the prodrug to improve the aqueous solubility and pharmacokinetic properties of TA. On the basis of salting-out assisted liquid-liquid extraction (SALLE) and saponification sample preparation procedure, a reliable gas chromatography tandem mass spectrometric (GC-MS/MS) method was developed and validated for the quantification of PEG-TA and its metabolite TA in rat plasma after separation and transformation. Acetonitrile-methanol (9:1, v/v) and ammonium acetate (10 M) were utilized to separate PEG-TA and TA (including conjugated TA with fatty acid). Saponification facilitated the complete conversion of PEG-TA into TA, so PEG-TA could be indirectly quantified. The results revealed that the GC-MS/MS method had excellent selectivity, accuracy and linearity. Calibration curves were linear (R2>0.99) within the range of 20.0-1000.0 ng/mL for TA and 100.0-10,000.0 ng/mL for PEG-TA. The intra- and inter-day precision of quality control samples were within 15%, and their accuracy values varied from 93.54% to 113.38%. This analytical method has been successfully applied to pharmacokinetic study of PEG-TA. This study can facilitate the further exploration and quantification of PEGylated prodrugs.